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ABSTRACT

According IEC 60601-1 ed3.1 and IEC 60601-2-45 regulation, diagnostic X-ray equipment should be display to
measured and calculated air kerma area product. On the clinical X ray equipment, air kerma area product
dosimeter would like to have an evidence for dosimeter accuracy and energy dependency. This study was
performed to indirect calibration and energy dependency test for attached type air kerma area product (KAP)
dosimeter by RQR standards beam quality. On the RQRS5 beam quality, attached KAP dosimeter error showed
-7.5%, respectably. On the RQR9 beam quality, attached KAP dosimeter error showed -10.4%, respectably. All
RQR beam quality, average absolute error was 8.30%=+2.85%, respectably. On this study, attached KAP dosimeter
was satisfied to IEC 60580 and AAPM TG 190. This calibration method of KAP dosimeter will help to
performance maintain for clinical KAP dosimeter.
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Table 1. Standards beam quality of RQR

Radiation quality X-ray tube First

voltage(kV) HVL(mmALI)
RQR2 40 1.42
RQR3 50 1.78
RQR4 60 2.19
RQR5 70 2.58
RQR6 80 3.01
RQR7 90 3.48
RQRS 100 3.97
RQR9 120 5.00
RQR10 150 6.57
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Fig. 2. Test geometry of KAP meter energy
dependency and calibration.
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Table 2. Exposure conditions and air kerma area product of each RQR beam quality

Air Kerma
Area Product Tube Voltage Air Kerma Exposure Time Tube Current Exposure
(mGy-cn?) (kVp) (mGy) (ms) (mA) (mAs)
RQR2 75 40.32 0.513 246.5 200 49.30
76 41.03 0.513 245.6 200 49.12
77 41.30 0.513 245.6 200 49.12
70 40.16 0.513 246.6 200 49.32
74 40.08 0.513 246.3 200 49.26
RQR3 189 50.98 1.436 246.1 200 49.22
182 51.53 1.413 246.2 200 49.24
174 51.67 1.419 246.1 200 49.22
172 50.28 1.34 246.1 200 49.22
172 49.92 1.345 246.0 200 49.20
RQR4 368 60.31 2.761 247.8 200 49.56
373 60.25 2.713 247.8 200 49.56
366 60.28 2.779 247.8 200 49.56
363 60.33 2.792 248.0 200 49.60
362 60.29 2.756 248.0 200 49.60
RQRS5 528 70.60 3.970 248.1 200 49.62
513 70.62 3.860 248.1 200 49.62
517 70.64 3.886 248.1 200 49.62
518 70.13 3.866 248.1 200 49.62
513 70.50 3.861 248.1 200 49.62
RQR6 651 79.63 4.870 248.3 200 49.66
648 79.71 4.903 248.2 200 49.64
643 79.71 4.892 248.2 200 49.64
640 79.61 4.847 248.2 200 49.64
649 79.69 4.885 248.1 200 49.62
RQR7 760 89.62 5.656 248.3 200 49.66
754 89.63 5.686 248.3 200 49.66
753 89.71 5.665 248.3 200 49.66
751 89.60 5.644 248.3 200 49.66
745 89.56 5.596 248.4 200 49.68
RQR8 870 100.10 6.686 248.3 200 49.66
871 100.20 6.682 248.4 200 49.68
862 100.30 6.654 248.4 200 49.68
862 100.40 6.652 248.4 200 49.68
852 100.30 6.592 248.4 200 49.68
RQRY 886 118.80 6.822 198.3 250 49.58
887 118.90 6.819 198.4 250 49.60
883 118.90 6.811 198.4 250 49.60
885 119.00 6.798 198.4 250 49.60
892 118.90 6.830 198.2 250 49.55
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Table 3. Measured and calculated air kerma area product for each RQR beam quality

Air Kerma Calculated Air Kerma
Area Product FSMP ZA rea Area Product Error Al])ESrcr)(l)l;te Average Star?dérd
(mGy-cm?) (em’) (mGy-cm?) (%) (%) Deviation
RQR2 75 143.14 73.43 2.09 2.09 3.16 1.74
76 143.14 73.43 3.38 3.38
77 143.14 73.43 4.64 4.64
70 143.14 73.43 -4.90 4.90
74 143.14 73.43 0.77 0.77
RQR3 189 143.14 205.55 -8.76 8.76 12.01 291
182 143.14 202.26 -11.13 11.13
174 143.14 203.12 -16.73 16.73
172 143.14 191.81 -11.52 11.52
172 143.14 192.52 -11.93 11.93
RQR4 368 143.14 395.21 -7.39 7.39 7.85 2.30
373 143.14 388.34 -4.11 4.11
366 143.14 397.79 -8.68 8.68
363 143.14 399.65 -10.10 10.10
362 143.14 394.49 -8.98 8.98
RQRS5 528 143.14 568.27 -7.63 7.63 7.39 0.41
513 143.14 552.52 -7.70 7.70
517 143.14 556.24 -7.59 7.59
518 143.14 553.38 -6.83 6.83
513 143.14 552.66 -1.73 7.73
RQR6 651 143.14 697.09 -7.08 7.08 8.09 0.70
648 143.14 701.82 -8.30 8.30
643 143.14 700.24 -8.90 8.90
640 143.14 693.80 -8.41 8.41
649 143.14 699.24 -7.74 7.74
RQR7 760 143.14 809.60 -6.53 6.53 7.45 0.54
754 143.14 813.89 -7.94 7.94
753 143.14 810.89 -7.69 7.69
751 143.14 807.88 -1.57 7.57
745 143.14 801.01 -7.52 7.52
RQR8 870 143.14 957.03 -10.00 10.00 10.30 0.38
871 143.14 956.46 -9.81 9.81
862 143.14 952.45 -10.49 10.49
862 143.14 952.17 -10.46 10.46
852 143.14 943.58 -10.75 10.75
RQR9 886 143.14 976.50 -10.21 10.21 10.04 0.30
887 143.14 976.07 -10.04 10.04
883 143.14 974.93 -10.41 10.41
885 143.14 973.07 -9.95 9.95
892 143.14 977.65 -9.60 9.60
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